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(54) Device and method for load locking for semiconductuctor processing 

(57) There is provided a load-lock device which 
allows high productivity and occupies a small space. 

There is provided a load-lock device which sstands 
by with objects to be processed loaded thereon in order 
to cooperate with a transport mechanism in transporting 
the objects to be processed to processing chambers in 
order. ; , {. r - * \ r ; : 

The load -lock device according to the present 
invention comprises . chamber means, wafer holding 
means for loading a plurality of the objects to be proc- 
essed which is movable up and down in the chamber 
and flange means provided on a side of the wafer hold- 
ing means which is engaged with a part of an inner wall 
of the chamber to divide the space inside the chamber 
into two isolated rooms. The transport mechanism is 
connected to a side of the chamber means substantially 
in the center thereof, and the flange means is coupled to 
the side of the wafer holding means substantially in the 
center thereof. The flange means includes sealing 
means which is engaged with a part of the inner wall of 
the chamber to achieve complete sealing. The load-lock 
device according to the invention allows a gate valve 
between the transport mechanism' and the load-lock 
device to be removed to double the efficiency of the 
prior art at least. 
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Description _ ' ^ "'" ' J " • 

[0001]. _ The, present invention relates to a I dad -lock 
device .v^ich sfends by with a plurality of semiconductor 
wafers loaded thereon to cooperate ' With [ a transport 
device for . in-order transporting ' thfe" semiconductor 
wafers to 'a pVocessinig chamber and!" more particularly, 
to a* lMd,*(od& y^yi^e'"" r^vjng M structure to transport 
semiconductor, wafers . to a ' processing chamber >ffi- 
ciently, ; ; y . r; .,. Y .. ... ,. , p ./;.„. ... 

[0002]' A conventional 1 serhicohductor" pr& 
apparatus jias. employed a. Load-Jock device which 
stands by. with a plurality . of . semiconductor wafers 
loaded thereon in order to transport objects to be proc- 
essed such as semiconductor wafers to a processing 
chamber in order for processing therein which will be 
elucidated referring to figure 1 A. I , 
[0003] However, such a conventional single chamber 
type load-lock device has had the problem of low pro- 
ductivity because ..the processing apparatus must be 
stopped during the time required for replacing wafer 
holding, means. .... 

[0004] Under such circumstancesr.tQad-lock devices 
having a plurality 'of chambers have been developed to 
improve productivity This will be elucidated referring to 
figure 1 A.-. ...... 

[0005] ...Such a conventional load-lock device having a 
plurality of chambers has reduced the so-called idle 
time of the processing chambers to thereby improve 
productivity. .... 

[0006] However, such a conventional load-lock device 
having a plurality of chambers has , problems as 
described below. 

[0007] In a conventional load-lock device having a plu- 
rality of chambers, in order to improve the rate of opera- 
tion, of the processing chambers,, while semiconductor 
wafers in the first load-lock chamber are processed, 
processed semiconductors must be removed from the 
second load -lock chamber to load new semiconductor 
wafers therein and Jhe. door valve must be closed to 
evacuate the second load-lock chamber to put in a 
stand-by state. If this operation can not be carried out 
while the semiconductor wafers are being processed, 
new semiconductor wafers can not be transported into 
the processing chambers in spite ot which the process 
has already been completed, which leaves the process- 
ing chambers in a vacant state. Such a risk is significant 
especially for processes such as thin film processing 
which are performed in a short processing time. The 
same situation is likely to occur when a great number of 
chambers are used. 

[0008] The number of load-lock chambers may be 
increased in order to avoid this. However, in a conven- 
tional load-lock device having a plurality of chambers in 
which gate valves intervene between each of the load- 
lock chambers and the transport mechanism, an aug- 
mentation in the number of chambers results in an 
increase in the time required for opening and closing the 



gate : varv'is to reduce-prbductivity.^rf' addition, the con- 
ventional structure -in which a'V- : - ? ^V-of load-lock 1 
chambers are disposed Mcri2ontaE!y increases the size 
of ah : device as^* whole, which goes against the needs: 

5 r in the market for reduction of the space for such an 
device. Conveniens! load-lock devices have such limi- 
tavibte from • the :>^BCtyc;nt;cfrnardware. 
[6p69]r 'it-is theY#o!vW ot the invention to pro- 
v\bWS ioaa'-locko^ in which . the space 

w r fir-^fi^devic^ can ^-^B^ ard productivity can be 
im^fe^ ! ^ Q^-^-\ - -,■ , - -■■ ■ 

[66i01 ! It is ^(^er'o^&atoi^e invention to provide a 
ioad;lock device and a therefor in which high productiv- 
rrjTc^n 1 be hriairriaT^ ' processing cham- 

15 x bers^ahxJ' processes "pier ?6f rried : irr a" short processing 

[OoVi] : In order ic^chieve' the above-mentioned 
objects; a 5 lo'ad-loc^ 7 d^ice' According to : the present 
invention comprises means as described below. 

20' [001 2j' ! Th4re is providea a 'load-lock dievice which 
stands by with objects to be 1 processed loaded thereon 
in order to cdoperaie with a I transport mechanism in 
trari^ objects id be'^rbcess^ into a process- 

ing chamber in order, comprising:' : 

25' l " \ " » ■ ■ ; ' ■ ■" 

chamber means; 

wafer holding means for loading a plurality of the 
objects to be processed, the wafer holding means 
being' mdvabie up and down in the chamber; and 
30 flange means provided on a side of the wafer hold- 
ing means, the flange means being engaged with a 
part of an inner wall of trie chamber to divide the 
space inside the chamber into fcwo isolated rooms. 

35 [0013] Preierably the transport mechanism is con- 
nected to a side of the chamber means substantially in 
the center thereof. 

[0014] Preferably, the flange means is coupled to the 
side of the wafer holding means substantially in the 

40 center thereof anci, when ii is engaged with a part of the 
inner wall of the chamber, a part of the wafer holding 
means is completely isolated from the transport mecha- 
nism and uie remaining part of the wafer holding means 
is exposed to the transport mechanism. 

45 [001 5] Further, the chamber preferably irtcludes at 
least one door vaive for transporting the objects to be 
processed into and out of tlife wafer holding mfeans. 
[0016]' Tiie water holding means is specifically sup- 
ported by e!evaiing means. ' - 

so [001?] Fuithetmore, the flange means preferably 
includes sealing means. 

[001 8] There is provided a method for transporting 
objects to be processed loaded and kept in a load-lock 
device to and from predetermined processing chambers 
55 in order wherein the ioad-lock device comprises cham- 
ber means, wafer holding means for loading a plurality 
of the objects to be processed, the wafer holdng means 
being movable up and dawn in the chamber and flange 
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me-ans. provided orr.-3 side of. the wafer, holding, means, 
theflange me^iit^s^g engaged with a part gf an inner^ 
wail of the chamber to divide the spaceinside^the eham> 
ber into two isolated rooms, the method comprising the 

steps of: ■ \ r : noifcsub*: \>; is-avr. t . 5 - 

loading the objects to b3pr.QC€p®ed'ins:firstpof*ipn , 
z\ the wafer holding ,mean$^ 
in engagement;andco^^g^ 

tion and,, in the n?.,^r^^§^?^KP9n!ipg P[Q ce s£ec : v6 \ 
objects from the processing chamber andJq^pg. 
them. ,tp ,a secpngL fl(jrtign; jaf ^^.wafer'Ti'pldjng % 

' , .-means;. ;,;^^9,tsb^ ^c : v^ ;^k^i 

■unloading. thp objects to be processed from thes jir^t 
pcrti on of th e wafer , holding member, a nd jjnJoadi ng { 1 5 
them to the processing chamber with fhe waifsr ;| 
holding ; member rnoyediq puVtheJiangje,menr^er ; in " 
engagement and v contact. therewith in a. secpriri 
position and"^. in ..j^'e -mean _ time, fransporting the 
processed objects : from .the second portion of, the so 
wafer holding means to the outside of tr^, charter; 
leading the object? r to^be processedJn the seqond 
pcrticn of the water holding m^nsw^j^^lang^J 
means in engagement and contact. therewith, irt^the - 
second position arid, in the mean time, transporting 2S 
processed objects from another processing cham- 
ber and loading them to the first portion of the wafer 
holding means; 

■jnloading the objects to be processed frpm'the sec- 
ond portion of the wafer holding member arid trans- 30 
porting them to another processing Camber, with 
the wafer holding member, moved to put the flange 
member in engagement. and. contact therewith in 
the first position and, in the mean time, unloading 
the processed objects from the first portion of the 35. 
wafer holdinc means to the outside of the.chamber; . 
and . 

repeating the above steps,. . . ; ; - ■ . 

[00J9] The above-mentioned method, may further. 40_ 
comprise? the steps of : : ,. 

restor ing the pressure in theroom isolated from the 
transport mechanism to the atmospheric pressure 
during th e, loading of objects : to, be processed into 45 
the water holding- means or the , unload pi the same 
tc the outside, of .the chamber ;' ; and ,_. , . ^ . . , . 
evacuating the,, room isolated irom w th^ r transport 
mechanism after either loading the. objects .to be 
processed into, the. wafer holding.means or trans-; so 
ported unloading them from. Jthe.. wafer, holding 
means is completed- ....... r - 

[0C20] Preferably, the engagement between the f lange 
means and a part of the chamber inner wall Js ; main- 55 
ta ; ned during the step of restoring the pressure in the 
room isolated from th» transport, mechanism .to. the 
atmospheric pressure ■ 



Fig. 1 A and 1 B schematically illustrate a semicon- 
ductor manufacturing apparatus including conven- 
. tional load^lock devices according to the prior art. 
Fig. 2 is. ajschematic plan view of a preferred 
. en^odiment of a load -lock device accadir^' to the 
* t present. invention.. * * " J .J 

J'/F;ig..*.3A is. a schematic sectional view taken albhg 
" the line\A-X in fig, 2, and Fig. 3S is a schernatic 
".' . s^rtipna^ view tkWeri aibng the iirte S-B in Fig. 2. 
Fig/4 A through 4D are enlargfeS sectional views of 
a load-lock device according to the present inven- 

.^tipn.. ..^ . t t . _ ^ _ 

^ M r1g. $isa schematic pian view' Sf anSther embodi- 
. "men J of a JpacJ-ipcik device according to 'he present 
^jny'eni^ ' 

[002*1 i The present 'invention will now be despribed in 
detail with reference, to' the accompanying drawings, 
wherein:, ." "7^ "" ^ 

g.' 1 A 'shows a conventional single chamber type 
load-lock device. The ioad-iock device comprises a 

M chamber 1 whose interia is evacuated, wafer hold- 
~ r jn& ^meank'" fe'tof load ing a plurality of semiconductor 
wafers^ therebh; and a transport mechanism 7 for 
in order transporting the semiconductor wafers 4 
from the wafer holding means 6 to a processing 
chamber 2. Thd chamber 1 includes a gate valve 3 
for establishing Communication between the 
processing chamber 2 and the chamber 1 and a 

. front door 5 through which the wafer holding means . 

: 6 loaded with the' semiconductor wafers 4 is trans- 
ported in and out. 

[0022] After the.f rbht door 5 is opened to allow a wafer 
holding means^ loaded with the semiconductor wavers 
4 to be transported into the chamber 1, the front door 5 
is. clos^ to evacuate' the interior of the chamber 1. 
Then, ihe gate valve 3 is opened, and the transport 
mechanism 7. transports "ope of the semiconductor 
wafers 4 into the processing chamber 2. The semicon- 
ductor wafer .4 is returned to its initial position in the 
wafer, holding , means 6 after being processed in the 
processing chamber 2, and the next semiconductor 
wafer 4 is then transported into the processing chamber 
2. When all of the semiconductor wafers 4 in the wafer 
holding means 6 are thus processed, the gate valve 3 is 
closed and the front door S is opened to remove the 
waiter holding means 6 from the chamber 1. Thereafter, 
another wafer holding means 6 is transported into the 
chamber 1 through the front door 5. 
[0023] However, such a conventional single chamber 
type load-lock device has had the problem of low pro- 
ductivity because the processing apparatus must be 
stopped during the time required for replacing wafer 
holding means. It will be elucidated referring to Fig. 1B. 
[0024] Under such drcumstances, load- lock devices 
having a plurality of cnambers have been developed to 
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improve productivity. Fig. IB" schematically shows a 
conventional lock-load device having a plurality of 
chambers. This device "comprises one transport mecha- * - i 
nism' 1 6; two load-lock chambers 8," 9 : *c6rin£ded to the 1 1 : * 
transport' mechanism 10 through 1 - gate valves '12 : and" 5 
two processing chambers 1 3, "14 connected to the : 
transport "mechanism 10 through gate valves' Vdf Tfte 
chambers' 8, y S respectively includes- wafer holding* - 
means i'B, 17 fbr : standing -by with • a^ : predete : rrnihed 
number of semiconductor wafers foiaSed- 'tfierebh- -arid : ro 
door valves' : i TA; ; 1 : 1 'Ep fort ran&por tinjj processed ' : seVrii» o *i 
conductors'-in' : 6rtjer r oui bi the chamber." ::r zrcr.t.-* 
[0025] The door 'valves 1 1A, i IB of thii're^pfective^ 1 
load-lock chambers '8, "9 are* opened. to 'bad a piedeter- \ r} * 
mined number of semiconductor " wafers 16 ; into" the s ' r is 
wafer holding meians 16, 1 7 and, 'thereafter, the interior ; ■ j 
of the chambers 3, 9 are evacuated.' 'Then,' a first gate 
valve 12A is opened to transport the semiconductor ' 
wafer 18 from the first, load-lock chamber 8' to* the 
processing chambers 13, .1.4 in order. When the process 20 
is completed, the semiconductor wafers 1.8 in the 
processing chambers 13, 14 are returned to the first' *' 
load-lock chamber 8, and the first gate vaiye 12A;|s s : 
closed. Thereafter, a second gate valve 12B is opened; 
to transpori the semiconductor wafers 18 from the sec- 25 
ond load-lock chamber 9 to the processing chambers 
13. 14 in order, Meanwhile, the door valve 11 A of the 
first load-lock chamber 8 is opened to remove the proc- . 
essed semiconductor wafers in order and to load, the 
next semiconductor wafers in the wafer holding means 30 
16. 

[0026] Fig. 2 is a schematic plan view of a semicon- 
ductor manufacturing apparatus including a ioad-lock 
device according to the present invention. The appara- 
tus comprises a transport mechanism 24 in the middle 35 
thereof, a load-lock device 20 according to the invention 
connected to the transport mechanism 24 and four 
processing chambers 22 connected around the trans- 
port mechanism 24 through gate valves 23. It should.be ' 
noted here that no gate valve intervenes between a 40 
load-lock chamber 25 and the transport mechanism 24 
as will be described later in detail. This is the most sig- 
nificant feature of the present invention. The transport 
mechanism 24 is a normal arm type mechanism. For 
example, the processing chambers 22 are thermal CVD 45 
apparatuses or etching apparatuses. While the load- 
lock device 20 according to the invention comprises one 
load-lock chamber 25 in the preferred embodiment, it is 
possible to use two load-lock chambers provided adja- 
cent to each other in the horizontal direction as shown in so 
Fig. 5. Similarly, two or more load-lock chambers may 
be used. 

[0027] Figs. 3A and 3B show sectional views of the 
apparatus shown in Fig. 2. Figs. 3A and 3B show sec- 
tional views taken along the lines A-A and B-B indicated 55 
in Fig. 2, respectively. 

[0028] The load-lock device 20 which stands by with 
semiconductor wafers loaded thereon in order to coop- 



erate 'with the transporting rnechar. iohv for- transporting 
the semiconductor' wafers lo the prteocr^ng.chambere 
in order : comprises the chamber T25,' wafer holdings 
means 31 for loading semiconductor wafers 38 which is- 
movable- up and L down ; ini.the chamber 25 and flange 
means-. SO- provided sbmiaL side of the wafer holding 
mean£ 3:1 which is engaged with a contact portion 36 on 
the inner wail o: ihe^ilamber -o divide the space inside 
the chamber 25 into two isolated rooms X and Y 
^0029] The transport mechanism 24 is connected to 
sub&aftMl^ chamber -25 "and the 

semiconductor : wafer ! 38H3aQed-ori 'the waterhoteling 
meaiis'^T'are tfi$^6r^ chambers 
22 an'' arm 'nw^ismW Preferably; two door 
valves 32; 33 are provided ( '6rV& side of the chamber 25. 
arxAh'e seWricon^ loaded into and 

unloaded 'frorn'the^afeY' holding means 31j through the 
door ' valve's 7 by an "external 'arm mechanism 39. The 
doorvalves 32, 33 may function as outlet and inlet ports. 
The chamber 25 may include* a^separate outlet and/or 
inlet port for evacuating the interior- of the chamber 
and/or taking air into there. ;t -' •■ " J 
[0030] The wafer holding means 3 "i preferably com- 
prises pairs of left and right supports 3 Id, 31d\ 31 e. 
5 31 e'^nd's 1 " plurality of loading portion 31c on which- 
'wafers are loaded. The wafer holding means 31 is 
divided by the flange means 30 into two upper and lower 
sections 3 la and 31b. The number of the semiconduc- 
tor wafers 38 loaded in the wafer holding means 31 
depends on the number of the processing Chambers 22 
connected to the load-lock device and the kinds of the 
process, and an appropr iate number is chosen by tak- 
ing productivity into' consideration; The wafer holding 
means 31 is supported by an elevating means 34 con- 
nected io ah external driving device (not shown) and is 
movable up and down in the chamber 25. 
[0031 J Preferably, the flange means 30 is a disc made 
of a material which is not easily deformed and is cou- 
pled substantially to the center of the wafer holding 
means 31. When the water holding means v 31 is ele- 
vated by the elevating means 34 to an upper limit posi- 
tion, the periphery of the flange means 30 <xirr.es into 
engage with the contact portion 36 on the inner wall of 
the chamber 25. Preferably, a sealing members? is pro- 
vided at the periphery of the flange means and/or the 
contact portion 36 on the chamber inner wali. As a 
resuK, the upper section 3la of the wafer holding means 
31 is completely isoiiated from the transport fnechanism 
24 and, at the same time, the lower section 31b of the 
wafer holding means 31 is exposed to the transport 
mechanism 24. Alternatively, the above-marrttoned con- 
tact portion 36 may be a flange extending inside the 
chamber 25. in this case, the periphery of the flange 
means 30 Is engaged with the flange provided on the 
inner wali of the chamber 25. ' 
[00321 The operation of the load-icck device according 
to the invention wilt now be described. Figs. 4A through 
4D schematically show sectional views of the load-lock 
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dev'ce accordingriiQife^pres'ept invention. F'SS. ; 4 A and - . ; 
4D chow the .waitetK^ing means 3.1 in.the upper lirrirt 
position, and" Figs. {43-.ard.4C shajvjthe water holing, ,.; 
means 31 in a lower limit position. ;:; - - :! ^, t 
[0033] A method for transporting and removing; s&m!v.r£ 
conductor wafers loaded hra'charriberta:and.^om pr*V/ : . 
determined processing chamber x<\ order . using Jhe^:*. 
load-lock device 20/according.-it:»f Mention pomr 
prises the steps of'-^ ^e, ^sirv-fl ovvc v,; v^I^aM:- 

opening th e door valve v. » ] ;the flar.g e ;rpea^.3p. , . . , 
, in engagement an^.c©n.uv?jwlth thj? 4 r:nntactportio,n. V i , 
•;36:of the cha mber -inner; v.'a^^>*;Jf' ' T^'T'* PP^fe .* • ; , 
• tton, loading new. semiconductor ^wafers 38Jn}o t^ie s 
upper section 31a of. the^weter ( holding: means .3.1.^*5 
with the .-arm mechanism 3*?,. -closing the dopr f? valye, : 
32 to evacuate the. ; rpom j^nd^ in the .mean ; tim^ v -. 
removing processed semiconductor wafers 43 from. ; 
the processing chamber? 22 and returning them to 
the lower.section 31b of. the wafer hclding.tmeans, , no 
31 with the arm mechanism 35 (see Fig, 4A); ( ...... , 

removing the semiconductor , wafers 38 from the 
upper section 31 a ^f the water holding m^ans ; 31 
Hid transporting them tp;th£. processing chambers. 
22 with the arm mechanism 35 with the wafer hpldr 25 
:ng means 31 moved downward by the .elevating 
means 34 to put the flange means 30 in engage- 
ment and contact with the contact portion 40 of the 
chamber inner wall at the lower limit position and, in 
the- meantime,- with opening the door valve 33, , 30 
transporting the processed semiconductor warters. 
43 from the lower section 31b of the water holding . 
means 3"! to the outside, of the chamber with 'the 
arm mechanism 42 (Fig. 4B): 

loading new semiconductor wafers 38 into the lower 35 
section 31b of the wafer holding meaps.31 and the . 
door valve 33 is closed to evacuate the rporri Y with 
the flange- means 30 in engagement ^nd epntget 
with the contact portion 40 of ; the chamber '.inner,, 
v/all at the lower limit position and, in the,mean,time, .. . fo 
removing processed semiconductor wafers 43 from 
the other processing chambers 22 and returning 
them to the upper section 31 a of. the water, holding 
means. 31- with the arm mechanism 35. (see Fig. 

.., ..." '.Z Z-y 'J, > 

.removing the * semiconductor wafers ,3^ from the. 
lower -section ,3 1 b of the wafer ^ho^lng. npe^ns 31 . , 

.. and- transporting them,. to.*th$ :r $^ 
chambers 22 with the arm mechanism; ^w^h .the 
wafer ^holding means 31. elevated^a^L/t .tjr^?. fjange r .so 
means 30 in engagement and coqtart with the ; con- 
tact portion 36 of the. inner wall oj the chamber 25 
at the upper limit position again apd, in the mean 
time, with opening the door^varve. 32, transporting 
the processed semiconductor .wafers ^3 yvith the ss 
arm mechanism 39, from the. upper, section,3ia of 
the wafer holding means. 3 1 to, ^ 
chamber (Fig. 4D); and A ^ r . kT . v / v . 



79 A2 ; 8 

repeating the jabpye-mentioned _steps. ( 

[0034]:- : : Ar^apprppnate value. js."'ph^en,for ^number 
of semiconductor,^ .i.n the. upper ..section 

31a and lower, section '3t1b.of .tfie wafer holding .means 
31 depending^pn-the. number of the processing .cham- 
bers: and the. kinds of .the process. During .the steps of 
loading .semiconductor wafers to jfrie. wafer from : the out- 
side of -foe. chamber ^25 hokJipgrnearTs 31 ,snd transport- 
ing t*iem f frpm.thet 'wafer holding rri ( eans r to. ^e,putside of 
the cha(r^r ^ : the ; atmosp^ is restored in 

the rooms as the door valves 32 3? are evened and, as 

a refM ( !V^?; f X a ^9® 30 is ^M^fSted a - P resSL T e 

that ^cts Q^qsite to i'the direction of the engagement/ In 
this, , cas : e, ( th.e r ej gating . means 34 " preferably' ' holds 
retains the: wafer jiqldjng. means to maintain the.sealirig. 
[0035] With a (pad-lock device according to the. inven- 
tion, since the f^njge means $0' functions asYvalve. it is 
possible to /ernpye. a'gate valve which bass jpeen con- 
ventionally Required ^ between the transport, mechanism 
24 and lpad- lock. chancer 25. This m^kes it possible to 
reduce the time required for opening and. closing the 
gate valve, '{hereby, improving productivity,' , , 
[00361.. ^ ^The rembyement of, the^ gate valve makes it 
possible .tS'.ejlminaie a structure' at a g^fe valve mount- 
ing area which /has been provided oh trie inner wall of 
the .chamber As a result, tiie distance between the 
transport mechanism arid load-lock chamber can be 
reduced by at least about 120 mm to achieve reduction 
of the dimension of the apparatus. 
[0037] Further, since a load-lock device according to 
the invention has operations and effects substantially 
equivalent to those of a conventional load-lock device 
having two load-jock chambers arranged horizontally, 
the present invention allows one ioad-lock chamber as 
viewed in a plan view to achieve the same effect as that 
of two chambers. As a result, the area occupied by a 
transport mechanism and a load-lock device can be 
reduced by. about 40 %. 

[0038] Furthermore, conventional toad-lock devices 
have had a problem in that processing chamoers can be 
stopped due to delay of replacement of objects to be 
processed in the case of thin film processing which is 
performed in a short processing time and when a 
nurrtoer of processing chambers are used. The use of 
two toad-lock devices according to the invention makes 
it possible to solve this easily because they substantially 
serve as fou r load-lock chambers. For example, the 
invention allows productivity to be improved by about 30 
% compared to a conventional load-lock device in the 
case of thin film processing in which three processing 
chambers are used and the processing time is about 40 
seconds. 

Claims 

1 . A load-lock device which stands by with objects to 
be processed loaded thereon in order to cooperate 



5 



EP0 935 27&&2 



10 



15 



20 



with a transport mechanism in transporting said 
objects to be processed into a processing chamber 
in order, comprising: 

chamber means; 5 
wafer holding means for loading a plurality of 
said objects to be processed, said wafer hold- 
ing means being movable up and down in said t\ 
chamber; and 

flange means provided on a side of saidwafer 10 
holding means, . said -flange means being — 
engaged with a part of an inner wall; ol sasd 
chamber to divide the space inside said ctiam* , _ ■ 
ber into two isolat<bd rooms. '* j v * \ 

: \ A 

2. A device according to Claim 1, wherein said trans- 
port mechanism is connected to a- side of said 
chamber means substantially in the center thereof. 

3. A device according to Claim 2, wherein said flange 
means is coupled to the side of said flange means 
substantially in the center thereof and, when it is 
engaged with a part of the inner wall of said cham- 
ber, a part of said wafer holding means is com- 
pletely isolated from said transport mechanism and 
the remaining part of said wafer holding means is 
exposed to said transport mechanism. 

4. A device according to any of Claims 1 through 3, 
wherein said chamber preferably includes at least 
one door valve tor transporting said objects to be 
processed into and out of said wafer holoing 
means. 

5. A device according to Claim 1 or 4, wherein said 
holding means is supported by elevating means. 

6. A device according to Claim 1 or 5, said flange 
means includes sealing means. 

7. A method for transporting objects to be processed 
loaded and kept in a load-lock device to and from 
predetermined processing chambers in order 
wherein said load-lock device comprises chamber 
means, wafer holding means for loading a plurality 45 
of said objects to be processed, said wafer holding 
means being movable up and down in said cham- 
ber, and flange means provided on a side of said 
wafer holding means, said flange means being 
engaged with a part of an inner wall of said cham- so 
ber to divide the space inside said chamber into two 
isolated rooms, said method comprising the steps 
of: 

loading said objects to be processed in a first 55 
portion of said wafer holding means with said 
flange means in engagement and contact 
therewith in a first position and, in the mean 
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time, transporting processed objects from said 
processing chamber and leading them to a 
second portion of said wafer holding means; 
unloading said objects to be processed from 
the first portion of said wafer holding member 
and transporting them to said processing 
chamber with said wafer holding member 
moved to put said flange means in engage- 
ment and contact therewith in a second posi- 
tion and, in the/mean time, unloading said 

processecLobifiias from the second portion of 

said wafer holding-means to the outside of the 

r^C Joading saicf d6]ects to be processed in the sec- 
"^<'b^'"'portidn.ot.4^ ;, ^afer holding means with 
{ said flange means 1n\ehgagement and contact 
\ therewith in the second position and, in the 
v mean" time, transporting processed objects 
from another processing chamber and loading 
them to the first portion of said wafer holding 
.rnesns; 

c unloading said objects to be processed from 
'"■*" the second portion of said wafer holding mem- 
ber and transporting them to said another 
processing chamber with said wafer holding 
member moved to put said flange means in 
engagement and contact therewith in the first 
position and, in the mean time, unloading said 
processed objects from the first portion of said 
wafer holding means to the outside of the 
chamber; and 
repeating said steps. 

A method according to Claim 7 ( further comprising 
the steps of: 

restoring the pressure in the room isolated 
from sa'd transport mechanism to the atmos- 
pheric pressure during the loading of objects to 
be processed into said wafer holding means or 
the unload of the same to the outside of the 
chamber; and 

evacuating the room isolated from said trans- 
port mechanism after either loading said 
objects to be processed into said wafer holding 
means or unloading them from said wafer hold- 
ing means is completed. . 

A method according to Claim 8, wherein the 
engagement between said flange means and a part 
of said chamber inner wall is maintained during the 
step of restoring the pressure in the room isolated 
from said transport mechanism to the atmospheric 
pressure. 
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